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1. INTRODUCTION 
The Okhotsk Sea is one of the most biologically productive regions in the world, and it 
supports high fisheries production (Fig. 1 ). Several previous reports indicate that the primary 
productivity of the Okhotsk Sea is very high, especially on the continental shelf.(Sorokin and 
Sorokin, 1999; Saito et al., 1996) It has been reported that a major企actionof the phytoplankton 
in this sea are diatoms (e.g., Hanzawa etα／.， 1981 ),and previous observations revealed 
maximum diatom cell numbers in spring and minima in autumn (Ohwada, 1957; Hanzawa et al., 
1981). The Okhotsk Sea is well known as one of the southern most seasonal sea ice zones in the 
Northern Hemisphere. In winter, sea ice formation begins around Shantarsky Bay at the end of 
November, and sea ice extension reaches its maximum in late February or March. Most of the 
sea ice disappears by May. Sea ice in the Okhotsk Sea is generally advected southward by the 
prevailing northerly or northwesterly winds. In the south western part of the sea, thick 
“first-year”ice is primarily advected by the East Sakhalin Current (ESC). Some of the ice is 
advected towards the offshore warm region and melted, making the surface layer water 企esher.
Some of this water is then企ozenagain by cooling. This process leads to formation of“new ice” 
at ice edges (Ohsima et al., 2001 ).Therefore, the seasonal change of sea ice volume depends on 
climatic conditions, and has large inter-annual variations. The sea ice has been considered to 
play an important role in the high production at the ice edge in the Okhotsk Sea. A large number 
of studies paid mention on the spring bloom after the sea ice melting (for example at the Bering 
Sea; Niebauer and Alexnder, 1985). Matsumoto et al. (2004) analyzed the seasonal and 
interannual variability of Chl-a distributions in the Okhotsk Sea from 1998 to 2001. They 
concluded that the most important factor required to characterize spatial and temporal 
variability of spring blooms was the timing of sea ice retreat, while a secondary factor was the 
adjustment of insolation. Okunishi et al. (2005) showed that the beginning of the spring bloom 
in Okhotsk Sea depends on the adjustment of light environment, and the presence of sea ice 
controls light intensity in the surface water and thereby controls the timing of the spring bloom. 
In recent years the micronutrient, iron, has been shown to play a key role in limiting 
phytoplankton growth rates and structuring plankton communities over much of the world 
ocean, particularly in the high nitrate, low chlorophyll (HNLC) regions (Martin et al., 1989, 
1990, 1991; Martin, 1992; Helbling et al., 1991; Price et al., 1994; Takeda and Obata, 1995; de 
Baar et al., 1995; Coale et al., 1996; Landry et al., 1997; Takeda, 1998; Behrenfeld and Kolber, 
1999; Boyd and Harrison, 1999; Moore et al., 2000). Recently study shows that iron is an 
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